Background
Transient worsening of clinical symptoms and lesions of tuberculosis following antituberculous therapy termed as paradoxical reaction has previously been described as uncommon occurrence [1] . It is defined as clinical or radiological worsening of existing TB lesions or development of new lesions which are not secondary to TB infection or other similar diseases in patients who initially responded to antimycobacterial chemotherapy [1] . The reaction is attributable to hypersensitivity response to dying Mycobacterium tuberculosis organism; this has been described in studies of HIV-seropositive patients with TB after introduction of HAART [2] .
We report a case of 21 year old HIV negative otherwise healthy female who suffered from paradoxical worsening of TB lymphadenitis during anti TB treatment.
Case Report
KM is a 21 year old female from Bangladesh who immigrated to the United States seven months earlier with no previous significant past medical history presented to the Emergency department with complains remitting and relapsing cervical and axillary masses for past 2 years associated with low grade fever, weight loss and dry cough. The masses first appeared two year ago which were resolved after spontaneous drainage of serosanguinous and purulent material. Subsequently she noticed new masses a year ago which has since progressed in size and now became painful for past 2 weeks prompting her to visit emergency room. She reported 15 pounds weight loss in past 7 months. There was no sputum production, night sweats, anorexia, joint pains, muscle aches or history of cat bites. Review of systems was unremarkable except enlarging cervical and axillary masses. Social and family history was unremarkable except treated pulmonary tuberculosis in sister two years ago.
Physical examination revealed blood pressure 119/70 mm Hg, heart rate 79 beats/min, respiratory rate 16/min, and temperature 97.8F and oxyhemoglobin saturation 99% on Room Air. Pertinent positive findings on exam are as follows; well-developed well-nourished female of average height and built, appears comfortable with palpable 2×3 cm submandibular and posterior cervical lymph nodes, 4×3 cm mobile, tender, soft lymph node at right supra clavicular region and 5x4 cm mobile, nontender, soft lymph node at right axilla.
The basic investigation including complete blood count, basic metabolic profile, liver function studies, coagulation profile, thyroid stimulating hormone, urinalysis were all within normal limits. Patient was admitted to medical floor in negative pressure room with respiratory isolation in view of high suspicion of contagious tuberculosis. HIV test was negative. Three sputum samples for AFB smears were negative. PPD was 15 mm induration. CT scan of neck and chest revealed multiple enlarged calcified Lymph nodes predominantly along the lateral margin of right sternocleidomastoid muscle measuring 3.3×2 cm in dimension with central low attenuation, a 4×2 cm right axillary lymph node and a sub centimeter right sub pectoral lymph node. Multiple small calcified lymph nodes are also seen at mediastinal, bilateral hilar, subcarinal, gastrohepatic and porta hepatic region. In addition combination of calcified and non-calcified sub centimeter scattered pulmonary nodules were visualized as well.
Subsequently patient underwent FNA cytology of right neck mass which revealed inflammatory exudates and necrotic debris with no viable cells present. Smear and cultures were negative for bacteria, acid fast bacillus and fungi. On the basis of strong clinical and radiologic suspicion of tuberculous lymphadenitis with above cytologic examination, patient was started RIPE treatment and followed up in pulmonary clinic. Her clinical symptoms and lymphadenopathy improved and patient gained ten pounds.
Three months into RIPE treatment she developed enlarging painful right cervical lymphadenopathy despite initial improvement. Those enlarged cervical lymph nodes were noticed to be recurrently draining purulent material with spontaneous healing. After ensuring medication adherence, repeat CT scans neck and chest revealed significant decrease in size of previously enlarged cervical and right axillary lymph node but preexisting medial right axillary and right sub pectoral lymph nodes were markedly increased in size. Excision biopsy of right neck lymph node revealed soft tissue with necrotizing and non-necrotizing granulomatous inflammation. Notably AFB and fungal stains and cultures were negative. Patient was then initiated on 60 mg of daily prednisone with subsequent improvement in pain and size of right axillary and sub pectoral lymphadenopathy (Figures 1 and 2 ).
Discussion
Worsening of existing TB lesions or development of new lesions termed as paradoxical reaction has been observed during or after the treatment of TB lymphadenitis. The mechanism of PR is not well understood but it has been attributed to host immunologic reactions, with possible mechanisms including delayed hypersensitivity response, decrease in immune suppression and a response to mycobacterial antigens [3] . In one study 74% of patients who were initially anergic had reversion of their previously negative tuberculin skin reaction within two weeks of starting anti tuberculous treatment suggest change in immunologic response to tuberculous protein [4] . The reaction is frequent in patients with extra pulmonary and disseminated tuberculosis [1] . It occurs in 20-30% of patients with TB lymphadenitis [5] . Young age, male gender and local tenderness at the time of diagnosis were independently associated with PR [5] . In one retrospective study, higher levels of circulating monocytes at baseline were associated with the risk of subsequent PR. These monocytes were thought to be stimulated by poorly cleared insoluble lipid cell wall antigens of Mycobacterium tuberculosis [6] .
Clinical manifestation may include lymph node enlargement (12 percent), fluctuance (11 percent), overlying erythema, discharge (7 percent) and pleural effusion (16 percent) [7] . Patient may experience fever, night sweat, unexplained weight loss. To distinguish Paradoxical reaction from treatment failure may represent a diagnostic challenge. In our patient fine needle aspiration for acid fast bacillus microscopy and cultures was pursued from accessible lymph nodes which came back inconclusive. Yield of positive cultures from Fine needle aspirates is highest in HIV positive patients and has been reported as high as 77% [7] ; however it is largely unknown in immunocompetent patients. The initial favorable clinical response to anti tuberculosis treatment experienced by our patient allowed us to wait for further invasive procedure before deciding whether to change treatment. Excision biopsy of the right neck lymph nodes was performed after enlarging regional lymph nodes were noticed which revealed necrotizing granulomatous inflammation. This again corroborated with our initial presumptive diagnosis of the patient with positive PPD and compatible clinical syndrome [8] . There was no evidence of other diseases with similar presentation such as actinomycosis, toxoplasmosis, cat scratch disease, lymphoma, Sarcoidosis, Brucellosis or Kikuchi disease. Among these diseases Kikuchi's disease is thought to closely mimic tuberculosis lymphadenitis which sometimes is difficult to differentiate on the basis of histology alone. One study showed the presence of indistinct margins of necrotic foci in lymph nodes on computed tomography CT scan as an independent predictor in differentiating KD from TL with an accuracy of 80% [9] . Similarly our patient's age, ethnic background, immune status and presenting clinical features made other alternative diagnoses very less likely.
There are no consensus guidelines for management once diagnosis is established. Options include observation, aspiration or surgical excision of Lymph nodes, a trial of anti-inflammatory agents such as NSAIDs or steroids. Monoclonal antibodies have also been used [10] .
Immunotherapy with steroid and anti TNF alpha may help to resolve PR by inhibiting granuloma formation which interferes with penetration of ant tuberculosis medications [10] . In HIV negative patients, 56% showed spontaneous resolution according to one study [10] . The use of steroid in patients with PR is not uncommon. However there is an insufficient date regarding the use of immunotherapy in patients with lymph node tuberculosis [6] . The advantage of corticosteroid therapy in reducing edema around enlarging intracranial tuberculomas is apparent, but the advantage associated with the use of such therapy for lymph node TB is less clear. Rademacher at al review of literature recommended oral prednisone 1 mg/kg body weight for the duration of 4 to 8 weeks in patients with TB meningitis, TB pericarditis, Pulmonary TB, TB pleurisy but found insufficient data to recommend the same in peripheral lymph node TB [11] . In the same literature review two prospective studies using triamcinolone and prednisone tapering doses over 10 weeks and 6 weeks respectively showed faster resolution of mediastinal lymph nodes [12] . The decision to start steroid in our patient was mainly based upon painful lymphadenopathy with recurrent spontaneous drainage and uncomfortable constitutional symptoms. The patient was given a trial of 1 mg/kg body weight prednisone with subsequent clinical improvement and decrease in the size of her lymph nodes.
In HIV positive patients, time interval between the initiation of HAART to onset of PR associated with MTB has been varied from 10 to 180 days [13] but it tends to occurs within first two months [14] . This data is lacking in HIV negative patients. PR in our patient began three months after RIPE treatment and interestingly persisted more than six months while on corticosteroids. For this reason she was continued on prolonged course of oral steroids along with RIPE. She was started on 1 mg/kg body weight daily which was slowly tapered to 0.5 mg/kg body weight daily over 12 weeks followed by dose reduction to 0.25 mg/kg body weight daily in next 12 weeks before complete taper as guided by clinical improvement. The decision to continue prednisone for symptom control was made after excluding other inflammatory, malignant and infectious diseases.
Conclusions
Since there is no diagnostic test for PR, confirmation of the disease relies heavily upon case definitions incorporating clinical and laboratory data. This has hindered further clinical research in immunocompetent patient presenting with PR despite high incidence reports [6] . There are however, consensus case definitions related PR in patients on HAART which were developed during international meeting in Kampala, Uganda, in November 2006 conducted by International Network for the Study of HIV-associated PR (INSHI) [15] . Disseminated TB or other associated conditions such as HIV infection, immunosuppressive therapy etc. could represent risk factors for development of PR, because such conditions allow high load of bacillus in granulomatous lesions. Paradoxical reaction during anti tuberculous treatment must be considered after careful exclusion of medication non adherence, development of resistance and other similar conditions. The addition of short course of steroids may be necessary to control severe forms of reaction with or without percutaneous drainage or surgical excision of enlarged lymph nodes to avoid fistula formation. We believe the role of corticosteroids can only be defined by a randomized placebo controlled trial. Further studies are also needed to better understand the pathogenesis and risk factors in immunocompetent patients, which would help identify patients at risk of developing PR during TB treatment and better control of its clinical manifestation.
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